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METHOD FOR FORMING SILICON FILM AND MANUFACTURE OF SOLAR BATTERY 
Abstract of JP2000031 066 

PROBLEM TO BE SOLVED: To manufacture a silicon film on a substrate under the condition 
where silane is uniformly doped from an inner part to an outer part, by using specified high-order 
silane formed of a first process to a third process in a liquid form. SOLUTION: A gate bulb 3 is set 
in an open state and a coating room 1 and a film forming room 2 are vacuum-exhausted. Helium is 
introduced to the film forming room 2 through a gas supply line 8. High-order silane expressed by 
SinH2n+2 or SinHsn ((h) Is the integer of 3<-n<=7) is dissolved in the additive of phosphine in a first 
process. Then, high-order silane containing the additive is dropped on a glass substrate 9 on a 
spin coater 4 through a high-order silane supply line 6, and the whole face of the^glass substrate 9 
is coated lay silane with the rotation of the spin coater 4 In a second process. The temperature of 
high-order silane containing additive on the glass substrate 9 is raised to 35 deg.C with the 
temperature inclination of 100 deg.C, the temperature of the substrate is held for thirty minutes 
and a silicon film having an n-type conduction type is formed. 
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#Bfl2 0 0 0-3 1 0 6 



M^S inH2m2 l!c^/^{iS inHzn ( n 3 ^ D ^ 7 CDS 

m 1 Jim >■■•, 

^ 2 xe 10 
f sxs, 

^3XS 

m 2 x@-es«ic^5fp i^tcmvm^mmKi^^xDi^m 
[is^ 2 ] si*« 1 fe««D y n ^Mo^i^TT-ffi t? 

3 ] fs*^ 1 s fctt 2 fB«<D V >m<om 

CSg:»« 4 ] 1 * 2 IE«o-> y 3 ^KOJg 

CK^^ 5 ] gf^:^ 1 « a 2 iB«<o 5/ y 3 ^/MO 30 

'pt3i<t i>~faiim^n^m i * v> l 5 cd v^mib^^^:fs 
fgcD y 3 i/mm^ysmic * K>^^t^ c t ^nwitt 

[0001] "0 
[0 00 2] 

Vjt^<owm msi. ^i^^'>y3>iK cjwTrpoiy- 

S i]Kji:$S>-ro) ■»f'T*;V7rX'>y 3>M (JJiTra- 

S ij^Jtifis-ro ) cO}K^?3Si:LT«, 'y'7>:»7.^m 
V^fc^CVD (Chemical Vapor Deposition) jS^ 

«po ly- S 1JBIT-{*I^ C V D a - S i so 



x-^cvDj**\ •^n€nje<mv^p.nTxiift^nT 
[0 0 0 3] ■mvKiy'yyiST.-^m^'-'tccvDmhii^x 

(0IJA«, 1t4i¥4-6 2 0 7 3:^^;^^) . 3^tt-> 

BSe 0-2 6 6 6 5#i^^) . hy v'^^JJUlCOiS:^© 
5/^>:tfX:&4 8 QlCJJiT-e^C VD:S:fT5:firj£ (MtL 
ff. «f4;^¥5-5 6 8 5 2^ffl) «A^«^*nTV^ 

[00 0 4] LA^L**^?.. cn&OC VDffitia-S 
ij^fCjiL/iUST-feoT, poly-S iMtC+^^S LfcS 

[0 0 0 5] ^c-z?. cnecop^gM^iHiie-rsfcJ^fc, 

MV^SSSii WJ^t^. #Sa¥7 - 2 6 7 6 2 1 -^ii^^) 

c nic <J; o T»tg±K: y 3 >'K*}^J5K Li ^ i:-r 
[0 0 0 6] 

tJ&S pSiSv^a nMO*a^^*-r^poly- S iK^ 
■r*to-&. ^Mi^ F-:/poiy- S iM^J^figf-S c 

[0 0 0 7] ^ct?. *%0^a±f5P«gM^^^^-r5fe 

i/ y 3 >K (po ly- S iK. a - S iJR) OJgfiKK:® L 
[0 0 0 8] 

[R®«pgt-rsfcii)0#a] :^¥mi±. wTomix 

g~^3X@*^P)^S> -aSllJS inH2n,2 leVHiSinH 

2n (n«3^nS7<oSSt) xmi^n^iS-Xiy^y^m. 
«c«t?fflv«->y 3i/jg(iDj^B8:«rfeT-feSo n 1 xs 
tt, ia?;)ci/7>c^w^m3fflisfc{±m5]Kicg-rs 
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[0 0 0 9] 

mcom^mit. i;jrfi^m^m i 3 xs^'&^T*^/^ io 

So 

[00 10] miTM 

(D-V^^o mi^mat. V^)i/^Z/ [SisHs] . -rh 
^i^^^ [Si4Hio] . ^Z/^i/'yy [SisHu] , ^ 
^-y-i/-^^ [SieHu] . ^-fi^^^^y [SiTHis] , 
S^^ahUS/^V [SiaHe] . ->^nT- 

[Si4H8] . i/^U^Z/^i/'^y [SisHio] , i/^ 
n^^-y-S/^V [SieHia] . z/i7U^^^z/'y'y [S 20 

i7Hu] ^^\^^\tz.n^<Dmm^t'^mf^n^o ^ 

^o^arg-^ti ^ 5 ^. ^ ^ \c\i3i:m:!k%^'yp'iy' ^ ^> V 

[0 0 11] — :^r> ±faisj:^^^^>ti:^n-rs^ip®i 
^a) tc]S-rs^^O^LTti:> t-^m [B] . 

'^A [Al] . [Ga] . ^^'v^'^A [ I n] > 

^?y^7A [Tl] ^l/^ofcJl}H»^3Sai^^-&Wf 

s%ia (fk-^^) . *rcf^. [p] . at* [A 
s] . yz/^^y [Sb] . [Bi] ^v^ofcii 

[0 0 12] cn^^*n?^^0:B:^«^j^v^^tf. ^^oat? 40 

MtLTti. >^4<^> [B2H6] . -rh^^?'^:^ [B4 

Hio ].A">«i"7>[B 5H9] > ^^-9->i<^> [BeHio] 

[BioHu] . h U [B (C 

H3) 3] . byx^;l/:r>'j7« [B (C2H5) 3] . 
:7ai:=.;l/2r;'^* [B (CeHs) 3] ^:6^W&nSo S 

[PH3] . 'Ji^^T.-y-cy [P2H4] . hu>< 

^j\^^-7>.y^y [ (CH3) 3P] . >y3:^7l/4->X7-< 

> [p (C2H5) 3] . hU7x-;^4->x:7^> [p 50 



(CeHs) 3] . T;!/-^ [AsHs] . Hy7«^7l/T;l/ 
[As (CH3) 3] . hUx^yl/Zybv'V' [As (C 
2H5) 3] . hU'7x-;U7;l'>'>' [As (C 
eHs) 3] . X^tf> [SbH3] . hU;?<^;l/X^vf> 

[Sb (CH3) 3] > hUx^;VX^e> [Sb (C 

2H5) 3] . hu:7x-;i/;^^e> [Sb (CeHs) 3] 
[0 0 13] ^UT. B5neoSf^>:s^^v^^i««Ktcb 

^iPl%^S^^>^ > tc^ip-r S ^ L TJE:tJ ^ o 

ip-rSo fcL<ti^p%i^^«)W«}S«Jc^»^-t±fc}g 

^ffi:^i/^>'Ji:^p-rntf<i:v\ «:43. ccTV^^^ffi 
igtu^v>5«l>^ti:. SlS-rntfx ^lrp%i*^^lra^nfc^ 

[0 0 14]. co<}:5Jt:LTlS^t^'5>^oS4p^<D^ 

tp^ffl^^^fitutc^^-rntf. S3^1±^<^ i^— ^« 

[0 0 15] ilH^SP^^A^jg^PlBg^^^ig^iiUT 

ti. ^^^c^^'r^K B2 0jgj«3b<fe«o ^lojgisti. 

C»Hn (niti4<m^ 1 eOMtSC. nti;10^n<34 

$»SV^ti5?S®^^-^£So |g2C0?gm. CxHyO 
z (x{*2^x<16, y«6<y<34. z ii: 1 ^ z 
^3) T*^nS7';l/3i— x.— v^;!/^. fe-SV^ti: 

V. '^V'lfv. h;i/x>. ^i/uy. jL^?v^y^y. 

:^=f')\/i/^u^^^y^ x^^y—j]/, ^y^y—jv, zf 

i^p<^;l'X— :?tf-;l/X5=-7l/x— r/W 
i;?x^;l/x— 7^;K >>^:t4^^>'> hV^ir^V-y. -rh^ 
liKn^^^x. 1. 2-i>^>< h^^v'X^^^. v^x^lxV 
^y 3— ;l/-^;?<^;l/x— r;K :^y-fey>x— r;K T 

[00 16] II2XS 

^UT. ±|g}^iPl^«:i^SpLfci«:^^>'^:y*}«^*t^!eT 
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ISfi 1 0 0— 1 0 0 0 0 r pm, iffSb<t±3 0 0 — 6 
0 0 0 r pmt^^o 
COO 1 73 msTM 

11^7-267621 ^fflJClBKjb^fe^o S^c. dtl 
<?)75-^tc ^ ntf ^ tf ^ U n >'|^£r)|^P^ 2 n m 
-5 0 /ini@SO®HT^g*li:a«^-r^Ci:*^T-#^o 
[0 0 18] ±12^2. C«f**c«^CLfcaS^^ 

i: 3 L < 5 l^tcBT ^IH^^-g-^t* 20 

COO 1 9] c(o^v^^mmc'r^(Ditt.s ^oj:^^ 

07bW*L<. ^cofc*. #H^:;eXffti:SsiiP'r«±f2 
CO 0 2 0] 

CO 0 2 1] ^(Dm&o:>m,mt:k(^mK>x-^^o -r^t? 
fzmmm^m 3 sis^^^/ufci/ u a p e 2: so 



^S^v' ^ > e ±1275-}* ^ fWl^itc L T Jg^ L U n v 
J^;&iSilLT> M®cOOV>/c:S« (S«A^»mttcO« 

[0 0 2 2] ^<c)Sj*oi¥ai(i:^^<?3a??T»So -r^t? 
^m^-t^o -^LT. 4^»>«ip^DSffl»«m3jSSJcS'r 

^Btc. ;?f^XSffiicMLrAPlSi«lS^(Dffla^Sf6 

D ^ M0.sasK±tc. p ^ a - s iM (mmw^m 3 m 

[0 0 2 3] :^tc. ^)^*&*'^j^JlP^nTV>;S:V>]g:^^->'^ 
V^fflMU ClcDiS:^^S/^>^flE«:tt^*^p^a-S i 

^-yrTpSa-S iJS±tc i^a-S iM^&Jgric-r^o 

[0 0 2 4]^e>JC; U:y^cr)Jf»»aS5]KtcS'r^ 
IS^i&#Wt*^^liP^K3A^^SP^nfciS:^^v^ V 

c (omK^y'y z/^W^mx i M a - S iJl±tc^ 

t). i^a-SiB±tz:, nSa-S iil (iS^^SMS 

[0 0 2 5] ^ (Ag) ^C0M®^n^a-S i 

[0 0 2 6] y > 

ip^nrcitt^^i/^^^jgrffllcL. c:os^j)«c>'v>'^^i«* 
®'^pMllSaSiSfiSffi±JC^^f So •^bT> pS 
^B^B S i»«frc*fLTiPf^S^^OMa*SSt-c ^T*^ 

g S i»«±li: n ^poly- S iS imm^% 5 jKM?*^ 

^:&s^M^*^F-:/^nfcv^un>M) ^?gfiSc-r^o 

[0 0 2 7] n^poly-S iiB±tCT i/Pd/Ag 

[0 0 2 8] ^B^/7'^;i/y rx/W:/U FS*^n 
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[0 0 2 9] :^tc. ^s^mm(Dmm»^3Mi^m-r:s>- 
ii (D^A'>^ >!^m.mRmr' n spo ly- s im±ic 

cnfCJ;0., nSpoly-S iS±lC, p^a-SiM 

[0 0 3 0] ^SBi^*^inStiTi/-'S:v>fS:^i/-7 
a - S iM^mm-^c 

[ 0 0 3 1 ] ^ y v-^Oiim^^ 5 ;KlcM-r S 
C ©laics' ^ i ^ a - S iJl±k:^ 

iSa-SiJg±lc, nma-S iM mVm^S 

[0 0 3 2]^IC. C£DnS-a-S 1®±{CA g^«0 

[0 0 3 3] ^mm 

[003 4] [mmm 1 ] :^mmmTit. ma^m t l 

i:j«e^2 ^:A^Sv^^^:aJlLf^:«^TM5^JiEB^nT^3 

[0 0 3 5] 2t:||«fi0!n?a, ->U3>Iig(D#i^i: 

^Sigfi^i^vVfcbT. 7^h9>'7>'l 5w t %. '^^^ 
^f'^^VS 0 w t %, ^^-^i^yyS Ovf t%, -^-f^ 

®Ap%i:LT^ ^sx^-f >'8 Omg 
^^SoUrco ^iPC^UT«. )Si*:«.«cDiiS^->7>'3 



[0 0 3 6] ^(D^b\^\^xmsm^-^M-^'^rzm'4Kv 

3 >M©^«tf o fco 
[0 0 3 7] t-r. ■y-h>'^;i':r3^ggcDt^^{cLT> 

1 SO'fiScMS 2 2 X 1 0 -« Pa$T«2g^f^-r 
So ^LT, ;iffX«je^'r>'8^jH;T'NU^'A^3 0 
k P a* TfiKK^ 2 EISA Lfc«, ^iJP*5l (4-^X71- 

i^5/^>^^'f'v6;&aL;T. xt;>3— ^f-4±co 
/!r^xs«9K:?rF-rso -^-lt, mT\.rm.wimsr> 

^:^>:'>^ >'^X tf >'3— ^r— 4 ©leI<gK:<fc ?) ■ff'yT.WSi 

[0 0 3 8] ;5rx#t«&^'l'>'8A^e)^^S 1 fe* 

tffi!tffiS2F»3©3?H«4'li:3^X7i'> ^MXt 
SCil-p. M^)J^1SI>*^^2F»9^1 5 0kPa^-Z? 
infff -So ^LT, C©tt,^-P. ;«f5XSS 9^1)0^11 

— 5±»c:i^i6^r-^T, y— h/vi'-r3*ffli;«o -^-o 

:flrvXS«9«'«:»l 0 or£D?g*WtJ:D 3 5 
0t:*-?^LfccD-5, SO^i-fflSffiiaS^^UT;^? 
^ X»K 9 ±fc n S03l«Si:&*-r « i"J 3 VigJ&KJP 

2 2 0 nm-^JSEMbfCo CO.* 3 LT^^tlSi"J 
3»^H:r^;I/7rXi/U3>'ffi (a-SiM) i:* 

So 

[003 9] 2 ] *:^iaWlT*{i:. H^ISB i: L 

T0 2ti:^t-^B^«fflbr=o C(DSBtt, 

iS^->7>ott«&i8fiKtitis*^«So -r 

l^£D^iiP^O««&7i'>i 1 :*rx«*&^'r'>'l 2 

fc^^l^T^3D^ cn6 3S£D^5*i'>i 0, i k 
1 2«, 1 gtc^sssnfcflD-s. ^-w-g-jsei 33b<ii*& 
s 1 »ca««nTv>5o -a-issw i 3 {i^^fu^ 1 <r>iLhis> 

s<o^*^ic«p-&2|5]®tt^nTv>So -a-?^^ 1 

3 OffifigP^^-OTfillSft^S 1 3 afc:{i, }a[#Mif^B 

OhSX:?— 7— ) 1 4 3b^^fte>nTV>So 

[0 0 4 0] WK.'y=7yh\^x\t.'mm\ 1 i:lsi««Dfe<o 
(■rh^i'^v r 5w t %. -^^^fJ'^V'S ow t %. 
'n:^-9->'5>'3 0 w t %, -^7':5''>^>'5 w t %tDig-8- 
ifSl) ^^fflUfco S&lJiti. ^io!KJi:bT5^*;X7><-> 

[0 0 4 1] Ll<DJ:a*«^«W-rsS'^->7>i3j:t; 

•r U 3 ^^(D^^if o fco 
[0 0 4 2] $-f, ^r-h>'^;l/73«lfl<D<^«KbT, 

^^^ist/^MS2«2x 1 0-* Pa*-e*^gp^-r 
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6 0k Pai^-vmsimz^^xfm^m i caAUft^, 

*-^->^>«J&5-r> 1 Olc;S;j)^'>-7>^ 1 .5cc«*& 

■^mmi 3 oTiWJSftap 1 3 aic#e-rso -ec-^. » 

■a-^trofc©-^, ;!jrx«1^5'l'>l 2;c*iX7-i':y#X 
«««&-r5c:i:?, T«IS*SP1 3 afc^SLTV>a?S 

J: »3 ;ff7Xa«9<D^p5lc*5— tc^5fp-rSo 
[0 0 4 3]i^K:, HT.m^'y-Ol 2. S^iiCTM 
^P^l&tf^M^2rt{C*;X7-< VitfX^IIAbT 1 5 
0 k PaK«-&55:*''6, :tf^XS«9««4}- 1 0 0"CO 
igft^JlST 3 5 0 1 $ L TzM. 3 0 20 

LT;<f^xa« 9 ±ti: n ^©WmS^rWf SM» 
2 2 0ntn«D->U=i»»:&^-r5o c:<?3*-3CLTfiE 

ns U a vKtt, r*;!/? r X#y ■pg/'lg ta ^ ■ 
SiK) fc^So 

[0044] 3 ] nmm 2 isi-oai^i'^ 

■7 L fc ;y ^ xs^E 9 1 0 0 f^taa^ie 30 
•e 7 0 0 s -^^fi L fc^. 1 0 ^mwSii^^u^ l 

T;!f5XS«9±tC, nS!©«mS!«:Wr«KJ?3 4 0 

nni©->Un:xM«rJ^Lfco c:co.l:3 tLTfiicM^n 
S'>U3>M«. sH'Ji'U^VM (poly-S iM) i:* 

So 

[004 5] 4 ] **sfi^ja. s*wic itmm 

^'>5i'3 0cctC5MpaOffi***HJf£-5^T, 
t^^Oi'sK^ V 2 5 0 m g ^^V'^rt fc Wfffif A bTK= 40 

■rsaiP2 2 0 nm©->U3>'M^figMLfCo C<0<fc-5 
LT^SnS -> y :3 i'jSliT*;!/^ r X U 3 >m 
(a-S iK) i:S:5o 

[0 0 4 6] [nsfi^ij 5 ] :mmmii;.. mm thn^ 

J^X7-i'>Of^*?DfC'N^-9-3p7>'2 Omg*, 5?H« 



10 

xa«9±lCpS<D»«S*WrSMiP2 1 0nmCD-> 
T^:/l/"7rXi/U=i>'M (a-S«) 

So 

[0 0 4 7] mmmei ^mmmtt. mmmstmm 

(D^mic^K):^^ XSffi 9 ic '> V 3 >m^B^-t S CO -J? 
feS*^ lSi:^->v>'*Jgf«<aiT-||?&Ufc;tf7Xa«9 
oipf^ff*^^, l&S{iCT5i:ttSS:-3Tv^So -r**? 
■6. ft^J- 1 0 0 t:cDrga4gE-p 7 o ot:*T?#iS?-^fc 

9 ±C pSCD»mM^*-rSMJP3 4 0 n mOS^ U 3 
M*fiaWbfco £:©J:'5lcLTj5KK*nSi'y n^lStt 
d^Ui/U 3 :yM (poly-S iM) ^*So 
[004 8] [USSeil 7 ] *lljKeiJ«. ^SntJ i: L 

Si*^feSo $fc:> l^^>'^>'t±llfiS0IJ2 ®fe£0^ 
fflv\ ^«i:LTfe*iMiM2T-fflV^rc^B:S:fflV>TV> 
So Sai^fi. S?H«*tc», ^iP^4jfc#SnS H— 
> hSfcP— cDlg?«:-&*-r S!fel®«S^«-yrrvSo 

[0 0 4 9] •rA3p7>'3 .5 g^^li>^>-{£yi 0 0c 

y- h/vi/:/3 *p<ott^fc Lr, i mf^m 

2«r2X l.C-" Pa$TM?gSP«Lfc7^-?. ;?X«*& 
•5'f'>'12, 8*^S'NU'J'A:i!jrx«r6 0 k Pa*T?liA 
Lfcm, ^^6f^fi!cUT:SV^fc:±fe^tPfa^gfS<O0.3cc 

b fc±fe5S55?->'7 1 . 5 c c ly^^S^-f > 

1 ofcjiA-rso ^Litmnmmmis^zimmRmcD 
m^k'y'yyt.^-^m.'s 1 3(0Tmmm^ i 3 a icfcv>T 

> 1 2 y A:«rx*#^iis&-r s nfv. -fmm& 

351 3 a{c<9gLTv>S?Sf*«SOi«:^'>7> (S^iraifel 
«:^5fiP^UC}f LttJLT, ;<J'7XSS9±K^flJ 

■rso 

[0 0 5 0] m^m9iL-iS:ii^^m^mi^^U^ 

ns-<>'-fe">'^^!^^*-rso 

td&. *rx#tif&^-ir V 1 2 , 8 <bm^^ 1 

2rttC-i?;P'7>':*jX^ 15 0k Pa^T^A^TSo 
T, ;ir^X««9^S^l 0 0'C<Djag^iB-C3 5 QIC 
ST^S-^So 3 O^J-WSSSft^^i^LT 

;«f5Xa«9±te:, p^OSaM^^'rsMiP2 3 0 n 
m<7)'>U3>IS^^Lrco c:<iDj:atLTJ5gJK^nS 
i/yavMf*. 7^;l'7rX5^y3>'lS (a-SilM) 
i:a:So 

[0 0 5 1] [USSeiJS] ^HffS^ja. *SS^J 1 
cD;^S*3<tD*^«T"> y n >M^}g5!cbTl.^S©T$.S 

feSo -r^fc-s. IISSS0IJ 1 ^p%*<-&«t-s K- 
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(7) 



0 0 0-3 1 0 6 6 

12 



So 

okPa^T'«Arso ^LT> -m^j^zy^^m^^^y 

1. ^MM2rt^2 0 0 k Pa«TiPjE'ri>o CCO#H 
MOT. 0 0X<?3JS«^IHT3 5 O^C^-e^lSL 

T. 3 05^F^S«i&*^^Sit"rSC^T% :^^^XS«9 
±JenS(D»«^^W"rSM;P2 1 OnmCDv'UnViM 

lysMi tmm. T^^i/^rx^/y (a-s i 
[0 0 5 3] immmQ] :^mmmit. mmmmt lt 
@2tc^'r^e^i^^'efes*^ Ap^ii— ^?5co±77ic 20 

:&SttfcC^tc0 2coSMlc:{i^v^i|t®3b^^^o ttiKl 

It. mmm 2 1 m—o^fi^T-M^T.m^ 9 10^ u n 

CO 0 5 4] -Tft^-e. i^pJK&^'g-W^^fciS:^^v/^> 

T^ffiM 1 Rtffi!tMS2 f^lc^x:/^ V:tfX^SiALT 
15 0k ?^\zU^r^ti^i^^ 1 0 0 30 

^COiaS^ETS 5 oT^T^iSL. ^eic. 3 0^P^ 

SJc^LT. :«r^XS«9^i:. ffiJEzK^^^^y 1 Stci: 
D?SS4 0 0 nm«"FcD^^ilJ^4'0;^^XS«9ti:^ 
LT n SoSSM^W-r S^JS 2 2 0 n mOv' U =1 > 

[00 5 5] J-:i±ii. ^Mia^F-::^L'/'ci^y::i:/K^ 

[0 0 5 6] mmm i o] *^ssc?ijTHi. m^mwn 

LT0 2tC^-r««^<£fflU afiilUT. SnOzM 
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